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COMPLETE SPECIFICATION

Improvements in Multiple Metal Cutting or Grinding Machine
Tools

We, Worrcane Rossmanite, of
Salirain 15, Solothurn, Switzerland, a
Swiss citizen, do hereby declare the
nature of this invention and in what
manner the same is to be performed, to
be particularly described and ascertained
in and by the folowing statement; —

The invention relates to a mulfiple
machine tool and has as an object the pro-
vision of a new type of construction of
multiple machine tool for metal cutting
or grinding work on which, by selection,
a number of different operations can be
carried out consecutively. The solution of
this problem provides for two possi-
bilities; the machine tool should be
capable of working with a rotating work
piece as well as with a rotating tool on
the ome hand, and with the working
spindle in a horizontal position as well as
in a vertical position on the other hand.

There are several means for rendering
a machine tool capable of operating with
a rotating work plece as well as with a
rotating tool. The simplest method con-
sists in arranging the head stock and bed
slidably one against the other, whereby
when using a rotating work piece (turn-
ing), the head stock is clamped on the
bed in a certain position corresponding to
the centre height of the tail stock, and
when using a rotating tool (milling, drill-
ing or grinding), the head stock 1s
clamped on the bed in different positions
according to the dimensions of the tool
and work piece in hand.

In order to enable a machine tool to
be employed with a horizontal as well as

~a vertical spindle shaff, there are also
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several methods. The simplest method— 40
particularly for small work—which re-
quires no alterations in the machine
itself, consists in setting the whole
machine in a fixed stand, pivotable
ground a horizontal axis in such a manner 48
that the spindle shaft can be brought, as
required, into a horizontal or a vertical
position. Both methods are known as
such and have been adopted in the past,
each for itself, in the construction of 80
universal machine tools.

The new form of construction of mul-
tiple machine tools, which is the basis cf
the present invention, is characterised in
that in this case the two simplest methods 55
bave been selected from the possible
methods for securing a great variety of
work operations, and are employed simul-
taneously.

Accordingly the present invention pro- 60
vides -a multiple machine tool for metal
cutting or grinding work with a bed
which is pivotable into either a horizontal
or vertical position, wherein a head stock
is slidable against the bed in a direction 65
which is perpendicular to the spindle
axis and wherein there is provided a
saddle mounted on the bed and slidable
thereon in a direction parallel to the
spindle axis, towards and away from the 70
headstock, with a slide mounted on, and
in direct engagement with, the saddle
and slidable thereon in a transverse direc-
tion, i.e. perpendicular to the directions
of movement of both the saddle and the 7
headstock. '

In this manmner, therefore, a machine
tool is provided of a degree of perfection
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which, in similar simplicity, has not been
oktained in the forms of construction of
multiple machine tools hitherto known.
The new multiple machine tool enables
§ turning, drilling, milling and grinding
work with a horizontal or vertical spindle
to be carried out, not only as a makeshift
but in the same perfection as on machine
tools which are arranged only for a single
10 work operation. It possesses only one
headstock which is employed in all work-
ing operations, and only the three saddles
which are required for carrying out the

necessary movements of the tool or work.

15 piece in the three directions of space and
which can be employed on all work opera-
tions.

The fundamental construction of a
multiple machine tool according to the
invention is shown diagrammatically in
Fig. 1 of the accompanying drawings. It
consists of five main parts: The fixed
stand 10, the bed 1 which is pivotable
about bolt 11, the head stock 2 carried on
95 the bed. the bed saddle 3 which is slidable
on the bed, and the transverse slide 4
which is arranged on the saddle. These
five main parts are employed in all the
different working operations. Saddle 3
produces the movement in z-direction,
transverse slide 4 the movement in y-
direction, and head stock 2 the movement
in z-direction.

The swinging of the bed 1 in the stand
35 10 can be secured either by gearing or

by hand using weight compensation
devices. For small and light work it is
also possible to dispense altogether with
the stand 10 and to perform the swing-
40 ing of the machine so that the whole
machine is turned through 90° and set
on g lateral surface of the bed. The
simplest solution for the guide between
bed and head stock results if, as shown,
46 a plane member E is disposed in guide
means perpendicular to the head stock
spindle axis.

When using a separate electric drive,
as is usual, the placing of the driving
motor direct on the slidable head stock
is the simplest solution because in this
manner changes of position between
motor and the working spindle which is
to be driven, are avoided between bed and
56 head stock. When employing the

machine for horizontal milling the head

“stock is suitably provided with an over-

hanging arm for the support of long
milling mandrils, in the usual maunner for
60 horizontal milling machines.

If the machine is to be used also as a
grinding machine, it is advisable to pro-
vide on the head stock, in addition to the
slowly rotating main spindle for turning,

65 drilling and milling, a second grinding
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spindle suitable for high rates of revolu-
tion, which may be driven by the same
motor as the main spindle. Tt is also
an advantage to place this grinding
spindle on the overhanging arm of the
Liead stock in such a manner {hat the
grinding dise comes to lie on the free end
of the overhanging arm, or to fix the
arinding spindle instead of the overhang-
ing arm, to the head stock. By this 7
arrangement it is possible to employ the
multiple machine tool also as a surface
grinding machine with a horizontal or
vertical grinding spindle, as a tool grind-
ing machine, or as a cirecular grinding
machine. )

In Figs. 2 to 9 of the accompanying
drawings, the employment of the new
multiple machine tool is shown diagrain-
matically for different methods of rotary 80
metal-cutting or -grinding. The means
(gears, weight compensation devices) for
swinging the bed are not shown. The
driving motor 9 is placed direct on the
head sfock 2 which is slidable vertically. 90
No automatic feeds are provided. The
movement of the saddle 3 is effected by
means of the hand wheel 5, the move-
ment of the transverse slide 4 by meuans
of the hand wheel 6 and the movement of 96
the head stock 2 by means of the hand
wheel 7.

Fig. 2 shows the machine tool as centre
lathe. It is developed from the basic
form shown in Fig. 1 by placing a tool 100
holder 12 on transverse slide 4 and a tail
stock 13 on the bed guide. The tool holder
12, as is usual for lathes, consists of a
rotating dise and an upper slide with the
fixing device for the tool. The slidable 10§
head stoek with work supporting means,

8, is clamped on the bed in the position
which corresponds to the centre height of
the tail stock.

By sliding the head stock 2 upwards 110
the centre height of the lathe can be
increased fo such an extent that the
multiple machine tool can be employed
also as a face lathe for turning large or
bully work pieces, as shown in Fig, 3. 11b
All that is necessary in this case is to
fit below the tool holder 12 a setting up
piece 14 corresponding to the increase in
centre height,

In Fig. 4 the machine tool is shown as 120
a horizontal milling or horizontal drilling
machine, The work piece or the fixing
levice for the work piece is fixed on
transverse slide 4. For the support of long
milling mandrils, as is usual in hori- 125
gontal milling machines, an overhanging
arm 15 is provided, and is attached to
the head stock 2. For use as horizontai
drilling machine, an adjusting stock 16
which 1s adjustable in height, can be 180
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superimposed on the bed guide for bear-
ing loug boriag spindles, a device known
in horizontal drilling machines.

In Fig. 5 the machine is shown as

& vertical milling or vertical drilling
machine. The bed is swung through 90~
and is held in this position for example
by a strut 17, On the transverse slide 4
an overhung table 18 is fixed upon which

10 the work piece or the fixing device for
the work piece is fixed.

Figs. 6 to 9 show the machine as grind-
ing machine. A grinding spindle 19 suit-
able for a high rate of revolution is

15 placed on the overhanging arm 15 of the
head stock, as known by its use on hori-
zontal milling machines, and is directly
driven from the motor 9. The grinding
disc is indicated by the reference numeral

20 20,

In Fig. 6 the employment as a surface
grinding machine with borizontal spindle
is shown. The work piece or the fixing
device for the work piece is fixed on the

25 transverse slide 4. ff the bed is swung

through 90° and an overhung table 18—

as shown in the vertical milling machine

—is employed, the machine can be used

as a surface grinding machine with a
30 vertical spindle according to Fig. 7.

TFig. 8 explains the construction in
form. of a tool grinding machine, A fixing
table 21 rotatable around a vertical axis,
and upon which are fixed thefixing de-

35- vices for the tool which is to be ground,
is attached to the transverse slide 4 and
can be set obliquely at any desired angle.

Fig. 9 finally shows the machine as a
vircular grinding machine. The same

40 rotatable fixing table 21 as in Fig. 8 is
employed. On this table the head stock
and tail stock for driving and fixing the
work plece which is to be ground, are
fixed. The drive of the work piece can

45 be derived from the main spindle § of
the machine head stock. )

A further extension of the field of em-
ployment of the multiple machine tool
according to the invention can be secured

60 by employing the slidable head stock as

\a ram which moves to and fro, for straight

line chip removal (planing or slotting),

so that the machine can also be used as

shaping or slotting machine. The

50 arrangement is particularly simple, if the
main spindle of the head stock is used
as crankshaft of the crank drive for the
reciprocating movement.

In Pig. 10 the machine is shown as

60 vertical slotting machine. On the front
end of the main spindle 8 a crank disc
22 which carries the crank pin, is placed.
Connecting rod 23 engages at the crank
pin, the lower end of the former being

65 placed on a bolt which is fixed on the

bed 1, The tool holder 24 camn, for
instance, be attached to the end of over-
hanging arm 15. The work piece or the
fixing device is fixed on transverse slide -
 Fig. 11 shows the machine as a shap-
ing machine with the same drive arrange-
ment as for the reciprocating movement
in Fig. 10, but with the bed pivoted
through 90°, 25 is the tool holder which 78
is fixed on the head stock 2. The work
piece or the fixing device is fixed on the
overhung table 18 which is fixed on the
transverse slide.

Claims in Patent Specification No. 80
628,576, dated prior to, but published
after the application date of, the present
specification are directed to a convertible
machine tool having a bed pivotally
mounted on a pedestal whereby it can he 85

-set for operation in either a vertical or a

horizontal position, and provided with a
saddle slidable longitudinally on ‘the bed,
and a headstock slidable in g direction
perpendicular to the spindle axis. 90

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what I claim
is 1 —- 95

1. A multiple machine tool for metal
cutting or grinding work with a bed
which 1s pivotable into either a horizontal
or vertical position, wherein g head stock
is slidable against the bed in a direction 100
which is perpendicular to the spindle
axis, and wherein there is provided a
saddle mounted on the bed and slidable
thereon in a direction parallel to the
spindle axis, towards and away from the 105
headstock, with a slide mounted on, and
in direct engagement with, the saddle and
slidable thereon in a transverse direction,

i.e. perpendicular to the directions of
movement of both the saddle and the 110
headstock.

2. A machine tool as claimed in claim
1 wherein the head stock is directly slid-
able on a pivotable bed.

3. A machine tool as claimed in claim 118
2 wherein a plane member is disposed in’
guide means between the bed and the
head stock, perpendicular to the head-
stock spindle axis.

4. A machine tool as claimed in any120
one of the preceding claims wherein the
driving motor is disposed on the slidable
head stock. '

5. A machine tool as claimed in claim
4 wherein a second spindle suitable for
high rates of revolution for grinding
work 1is disposed on the head stock and is
driven by the motor.

6. A machine tool as claimed in claim
5 wherein the grinding spindle is dis- 130
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posed on an overhanging arm of the head 9. A multiple machine tool for metal

stock.

cutting or grinding work substantially s

7. A machine tool as claimed in any described with reference to the accom- 16

one of the preceding claims wherein a panying drawings.
5 slidable head stock is comstructed as a
reciprocating ram for straight line chip

removal. Dated this 12th day of December, 1949,
8. A machine as claimed in claim 7
wherein the working spindle of the head W. H. BECK & C€O.,
10 stock is comstructed as a crank shaft of Chartered Patent Agents,

the crank drive for the reciprocating Morley House, 26—28, Holborn Viaduct,

movement. ] Tondon, E.C.1.

Leamington Spa: Printed for His Majesty’s Stationery Oﬁice,' by the Courier Press.—1951.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which

copies, price 2s. per copy; by post 2s. 1d. may be obtained.
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